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(57) Abstract 

The invention relates to a device in a load carrier for vehicles, 
which is intended for roof mounting, said load carrier having support 
members (3) which are adapted to rest against the upper side of the 
vehicle roof (1) close to the edge thereof, a gripping member (9) 
gripping the edge portion of the vehicle roof, actuators which are 
actuatable by means of a lever (4) and adapted to clamp round the 
roof edge, and a handle (14) in connection with the lever (4) for 
operating the same. According to the invention, the lever (4) and the 
handle (14) are interconnected by means of a pivot (13) which in the 
active state of the device, i.e. in its clamping position, is positioned 
in the area of the upper part of the support member, while the lever at 
its other end portion is non-positively connected to said actuators in 
the area of the lower part of the support member (3), the handle and 
the lever forming a toggle joint system, which is foldable from the 
clamping position with a folded knee located in the upper part of the 
support member by pivoting the lever outwards to the release position 
of the device while straightening said knee. 
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A DEVICE AT A ROOF MOUNTED LOAD CARRIER 

FOR VEHICLES 

The present invention relates to a device at a load 
carrier for vehicles, which is intended for roof mount- 
ing, said load carrier having support members which are 
adapted to rest against the upper side of the vehicle 
5 roof close to the edge thereof, a gripping member grip- 
ping the edge portion of the vehicle roof in a hook- 
shaped manner, actuators which are actuatable by means 
of a vertically pivotable lever and adapted to pull 
together the support member and the gripping member to 
10 a position gripping the associated roof edge portion, and 
a handle in connection with the lever for operating the 
same . 

US-A-5, 641, 107 discloses a device of the type men- 
tioned above. Here the actuators for pulling together 

15 the support member and the gripping member are formed 
of an eccentric cam means on a pivotable lever, said 
cam means, as the lever pivots, actuating a yoke member 
which in turn is connected with a gripping member in 
such manner that the gripping member, as the lever pivots 

2 0 upwards, grips and is pressed against the edge portion of 
the roof of the vehicle. In the device described in the 
above publication, the lever itself forms both a handle 
and a cover which in the clamping position of the lever 
rests against the support member and thus encloses sensi- 

25 tive parts of the clamping mechanism and protects these 
against unintentional and unauthorised actuation. Owing 
to the fact that the lever itself constitutes a cover 
with projecting parts, these cause, as the lever pivots 
outwards from the support member, a restriction of its 

30 possible outwards pivoting motion. This restricted out- 
wards pivoting motion means that high demands must be 
placed on the choice of cam pitch and presetting of the 
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starting position of the gripping member so as to achieve 
safe locking as the lever pivots upwards. 

The main object of the invention is to provide a 
device which permits a greater pivoting motion of the 
5 lever and, thus, a greater motion of the gripping member 
and/or a greater exchange of forces, which results in 
increased gripping safety of the device with a reduced 
degree of sensitivity as to its presetting. 

According to the present invention, this object is 

10 achieved by a device which is essentially characterised 
in that the lever and the handle are interconnected by 
means of a pivot which in the active state of the device, 
i.e. in its clamping position, is positioned in the area 
of the upper part of the support member, while the lever 

15 at its other end portion is non-positively connected to 
said actuators in the area of the lower part of the sup- 
port member, the handle and the lever forming a toggle 
joint system, which is foldable from the clamping posi- 
tion with a folded knee located in the upper part of the 

2 0 support member when pivoting the lever outwards to the 
release position of the device while straightening said 
knee. Owing to this construction in which the handle, 
which preferably is also designed to form a cover, is 
hingedly connected with the lever as a separate part, 

2 5 the lever is allowed to make an extremely great angular 

movement without being obstructed by the handle which 
thus does not come into conflict with the other parts of 
the support member and the gripping member. The lever's 
enhanced possibility of pivoting results in very great 

3 0 liberty in respect of selecting exchange of forces and/or 

size of the motion which the force-transferring means at 
issue is allowed to perform. This also applies to other 
types of actuators arranged between the support member 
and the gripping member than the type of actuator dis- 
35 closed in the above-mentioned US-A-5 , 641 , 107 , in which 
the actuators are formed of a combination of eccentric 
means and a yoke member which is movable in a so-called 
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scissor pinch between a cam surface and a cam path 
inclined to the cam surface. 

Further details and advantages of the invention will 
appear from the following specification and claims with 
5 reference to the accompanying drawings, in which 

Fig. 1 shows a portion of a vehicle on which a load 
carrier according to the invention is placed. 

Fig. 2 is a view which corresponds to that in Fig. 1 
and in which the load carrier has been clamped to the 
10 vehicle, 

Fig. 3 is a schematic cross- sectional view of the 
load carrier and the vehicle at one support member of 
the load carrier in the not yet clamped state of the 
load carrier as shown in Fig. 1, 
15 Fig. 4 is a corresponding cross -sectional view of 

the load carrier in connection with its one support mem- 
ber in a partially clamped and fully clamped state of the 
load carrier, and 

Fig. 5 is a cross-sectional view of the same load 
2 0 carrier in connection with its one support member, the 
section being made centrally through the support member 
and associated parts. 

The load carrier shown in the drawings consists of 
a load-carrying rail 2, which extends transversely of the 

2 5 vehicle across the roof 1 thereof and which in the vici- 

nity of the outer side edges of the roof rests against 
the upper side of the vehicle roof by means of support 
members 3, of which, for the sake of simplicity, only one 
is shown. The support member 3 can be fixed to the load- 

3 0 carrying rail in any suitable manner whatever, for exam- 

ple by means of a screw joint or some kind of clamping 
joint- Since this attachment can be of any type known per 
se and is not crucial to the invention, it will not be 
described here. The support member 3 is suitably in its 
3 5 lower part provided with an engaging part 3 ' which pre- 
ferably is fitted with a soft sole and which is turnably 
fixed to the remaining portion 3" of the support member 
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and, thus, adaptable to the inclination of the roof in 
the position of engagement. A lever designated 4 is ver- 
tically pivotally mounted at a fulcrum 5 which suitably 
can be formed of a horizontal pivot pin extending through 
5 the lever 7 and the support member 3. In the embodiment 
illustrated, the lever is composed of two lever members 
extended essentially in parallel with each other, as is 
best seen in Fig. 1. Each of the levers is, at its end 
closest to the fulcrum 5, formed with a cam-like eccen- 

10 trie portion 6. A yoke member extended essentially in 

parallel with the pivot pin 5 is designated 7 and is dis- 
placeable in its transverse direction, mounted in a guide 
means 8 which in the shown embodiment consists of two 
spaced-apart , seen in the longitudinal direction of the 

15 yoke member 7, guide slots. As is partly to be seen in 
Fig. 1, the support member 3 can be U-shaped, seen in a 
horizontal cross -section, and is directed with an open 
side outwards to the side of the vehicle. In the lateral- 
ly open casing, which is thus formed of the support mem- 

20 ber, actuators are accommodated, which cause tightening 
of a gripping member 9 against the underside of the roof 
edge portion and, thus, clamping of the support member 
against the upper side of the roof edge. The gripping 
member 9 is in the shown embodiment formed as a metal 

25 sheet which in its lower part is bent in a hook-shaped 

manner and which extends into the support member past the 
yoke member 7 and rests, with a support portion 9' above 
the yoke member, in a slidable manner against a support- 
ing surface 10 in the interior of the support member. The 

3 0 hook- shaped end portion of the gripping member is desig- 
nated 9" in the drawing. A set bolt is designated 11. One 
end portion 11* of the set bolt extends in a hook-shaped 
manner round the yoke member 7 and its other end portion 
11", which is threaded, extends through an opening in the 

35 gripping member 9. A supporting nut 12 is screwed onto 

the threaded end portion and is used to set the distance 
between the gripping member 9 and the yoke member 7 . To 
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the end of the lever 4, which in Fig. 4 is the upper end, 
a handle 14 is pivotally fixed by means of a pivot 13 
and can be pivoted, together with the lever, between the 
position shown in Fig. 3 and the position indicated by 
5 dash dot lines in Fig. 4. Above the pivot 13, the handle 
is provided with a locking lug 15, and the support member 
is in its upper part formed with a corresponding lock- 
ing recess 16, in which the locking lug is insertable by 
pivoting the lever 4 upwards, the handle being in an out- 

10 wardly pivoted position, and subsequently the handle is 
pivoted downwards to the position indicated by dash dot 
lines in Fig. 4 . As a result, the lever 4 forms together 
with the handle 14 a toggle joint system, which in the 
position indicated by dash dot lines in Fig. 4 forms a 

15 folded knee which is positioned at the top and which can 
be straightened when pivoting to the position shown in 
Fig. 3. The handle 14 is designed to form a cover, which 
in the position indicated by dash dot lines in Fig. 4 
covers the open outside of the support member and, con- 

20 sequently, encloses actuator parts positioned in the sup- 
port member and an associated motion transfer mechanism. 
When pivoting the lever 4, its cam-shaped eccentric por- 
tion 6 forms, together with the guide means 8, a scissor- 
blade-like motion, the yoke member 7 forming a slide mem- 

25 ber which is made to perform a motion in front of the 

"pinch of the scissor blade" seen from the fulcrum 5 of 
the lever with the support member 3 . The position of the 
yoke member is thus determined by the position of the 
"scissor pinch" i.e. the pivoting position of the lever 

3 0 14 relative to the support member 3, The lever 4 can be 
considered a single-armed lever, the cam curves being 
located on the same side of the fulcrum 5 as the handle 
and oriented so that the "scissor pinch" is displaced 
away from the fulcrum as the handle/lever is pivoted 

3 5 inwards to the support member 3. 

By two parallel levers 4 being provided with iden- 
tical eccentric portions 6, two spaced-apart , parallel 
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cam curves are formed. The distance between cam curves 
belonging to the same part and thus being phase-orient- 
ed relative to each other is bridged by the yoke member 
7 which forms the slide member. The gripping member 9 is 
5 suspended from the yoke member 7 by means of the set bolt 
4. By the adjustment of the distance between the gripping 
member 9 and the yoke member 7 which can be effected by 
means of the supporting nut 12, also the vertical posi- 
tion of the hook-shaped end portion 9' of the gripping 

10 member can be adjusted relative to the engaging part 3 ' 
of the support member. In the shown embodiment, the cen- 
tre line of the threaded part of the set bolt 11 is posi- 
tioned above the yoke member 7. When pivoting the lever 
4 upwards, the eccentric portion 6 forces the yoke member 

15 7 to move up the guide means 8 and thus pull along the 

gripping member 9 in this motion, which is controlled by 
cooperation between the upper portion 9' of the gripping 
member and the guide path 10 formed in the support mem- 
ber. The eccentric portion 6 is at the upper end of its 

2 0 active part formed with a shoulder 17, whose supporting 

edge for the slide member is directed transversely of the 
direction of the traction acting on the slide member. As 
a result, a self -locking effect will arise in the upward- 
ly pivoted position of the lever 4, i.e. in the gripping 
25 position, which means that the lever 4 is released of 

forces trying to pivot it outwards even if the yoke mem- 
ber 7 is subjected to a great load. Furthermore, the cur- 
vature of the cam curve is suitably adapted so that the 
exchange between the lever 4 and the gripping member 9 is 

3 0 greater during the last part of the clamping motion than 

during the other part of the motion. 

The load carrier is suitably fixed to a vehicle by 
placing it on the roof of the vehicle as shown in Fig. 1 
with the gripping member 9 and the handle 14 hanging down 
35 over the side of the vehicle. Subsequently the lever 4 is 
pivoted upwards by raising the handle 14 via the position 
indicated by full lines in Fig. 4 to the position which 
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is indicated by dash dot lines in Fig. 4, the "clamping 
position" . With the supporting nut 12 set in advance in 
the correct position, it will thus be possible to clamp 
the support member with great force against the roof of 
5 the vehicle and thus efficiently fix the load carrier 

to the vehicle. The articulated connection of the handle 
with the lever 4 in the toggle joint 13 allows the lever 
to perform a very long pivoting motion independently of 
the thickness of the handle 14. This permits a great 

10 exchange of forces between the lever 4 and the gripping 
member 9. Consequently a very stable tightening can be 
carried out, without necessitating the application of 
excessive constraining force to the handle in order to 
fix the load carrier. The exchange can also be selected 

15 so that the pivoting of the lever causes a relatively 
great motion of the gripping member 9 in relation to 
prior-art devices. The great pivoting motion of the lever 
4 makes it possible to perform an adaptation, suitable 
for the purpose, of the motion of the gripping member and 

2 0 an exchange of forces as required. The resulting liberty 

as to the design of the lower portion of the handle 14 
renders it possible to make this portion so spacious as 
to allow gripping thereof by the person who is going to 
release the load carrier from the vehicle obtaining a 
25 large space for his fingers so that the handle can easily 
be pulled outwards to the release position. In a known 
manner per se, also the handle/protective cover 14 and 
the lever 4 can be provided with mutually compatible 
parts of a key-actuated lock to prevent the load carrier 

3 0 from being released by an unauthorised person. 

The invention is not limited to the embodiment 
described above and shown in the drawings and can be 
modified in terms of details within the scope of the 
appended claims, without thereby departing from the basic 
3 5 idea of the invention. Thus, the principle of the lever 

arranged between the handle 14 and the support member and 
actuators arranged in the support member can be applied 



wo 00/15465 PCT/SE99/01567 

8 

also in connection with other actuators than those con- 
sisting of the yoke member controlled by eccentric 
action. Owing to the great pivoting motion which is feas- 
ible with the lever 4 according to the invention by its 
5 toggle- joint-like connection with the handle/cover 14 
according to the invention, a great exchange of forces/ 
great motion of the gripping member can be achieved inde- 
pendently of which force-transferring devices that are 
besides used in the support member, although the interme- 

10 diate arm arrangement described above has been found to 

be particularly well suited in connection with the above- 
described force transfer arrangement. The cam curves on 
the lever can be provided with notches/shoulders to faci- 
litate partial clamping for centring the load carrier on 

15 the roof of the vehicle. 
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CLAIMS 

1. A device in a load carrier for vehicles^ which 

5 is intended for roof mounting, said load carrier having 
support members (3) which are adapted to rest against 
the upper side of the vehicle roof (1) close to the edge 
thereof, a gripping member (9) gripping the edge portion 
of the vehicle roof in a hook- shaped manner, actuators 

10 (6, 1, 8, 11) which are actuatable by means of a verti- 
cally pivotable lever (4) and adapted to pull together 
the support member (3) and the gripping member (9) to a 
position gripping the associated roof edge portion, and 
a handle (14) in connection with the lever (4) for ope- 

15 rating the same, characterised in that the 

lever (4) and the handle (14) are interconnected by means 

of a pivot (13) which in the active state of the device, 

i.e. in its clamping position, is positioned in the area 

of the upper part of the support member, while the lever j 

2 0 at its other end portion is non-positively connected to ' 
said actuators in the area of the lower part of the sup- 
port member, the handle and the lever forming a toggle 
joint system, which is foldable from the clamping posi- 
tion with a folded knee located in the upper part of the 

2 5 support member when pivoting the lever outwards to the 
release position of the device while straightening said 
knee . 

2. A device as claimed in claim 1, charac- 
terised in that the handle (14) is designed to 

30 form, in the clamping position, a cover which encloses 
parts, positioned in the support member, of said actua- 
tors and an associated motion transfer mechanism. 

3- A device as claimed in claim 1 or 2, char- 
acterised in that the support member (3) and 

35 the lever (4) each have a cam curve part (8, 6) which 
is adapted to perform, when pivoting the lever (4) , a 
scissor-blade-like displacing motion, a slide member (7) 
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connected with the gripping member (9) extending through 
the open area between the two cooperating cam curves, 
i.e. outside "the pinch of the scissor blade" seen in 
the direction away from the fulcrum of the lever with the 
5 support member, the displacement position of the slide 
member being determined by the position of the "scissor 
pinch", i.e. the pivoting position of the lever relative 
to the support member (3) . 

4. A device as claimed in claim 3, charac- 
10 terised in that the lever (4) is formed as a 

single-armed lever, the cam curves (6) being located 
on the same side of the fulcrum (5) as the handle 
and oriented so that the "scissor pinch" is displaced 
away from the fulcrum as the handle/lever is pivoted 
15 inwards to the support member (3) . 

5. A device as claimed in claim 3 or 4, char- 
acterised in that the support member (3) and the 
lever (4) each have two spaced- apart , mutually parallel 
cam curves (6) . 

20 6. A device as claimed in claim 5, charac- 

terised in that the distance between cam curves 
belonging to the same part and thus being phase -oriented 
relative to each other is bridged by a yoke (7) which 
forms the associated slide member and from which the 

2 5 gripping member (9) is suspended. 

7. A device as claimed in claim 6, charac- 
terised in that the suspension of the gripping 
member (9) from the yoke (7) consists of a bolt (11) 
which grips the yoke in a hook- shaped member and extends 

3 0 through the gripping member (9) and by means of which the 

vertical position of the gripping member relative to the 
support member (3) and, thus, the degree of tightening 
between the gripping member and the support member are 
adjustable by screwing . 
35 8. A device as claimed in claim 7, charac- 

terised in that the centre line (18) of the thread- 
ed part, extending through the gripping member, of the 
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hook- shaped bolt is located above the corresponding cen- 
tre line of the associated slide member (7) , and said 
slide member is formed of a journal extending in parallel 
with the fulcrum and the toggle joint of the lever, 
5 9. A device as claimed in any one of claims 3-8, 

characterised in that the cam curve parts (6) 
have a shoulder (17) which is arranged at least at one 
end of the active part of the cam curve parts, the sup- 
porting edge of the shoulder (7) for the slide member (7) 
10 being directed transversely of the direction of the trac- 
tion acting on the slide member. 

10. A device as claimed in any one of the preceding 
claims, characterised in that the curvature 
of the cam curves is adjusted so that the exchange 

15 between the lever (4) and the gripping member (9) is 

greater during the last part of the clamping motion than 
during the other part of the mot ion - 

11. A device as claimed in any one of the preceding 
claims, characterised in that the handle (14) 

2 0 on its part which in the clamping state is located above 
the toggle joint (13) has a hook member (15) which coope- 
rates with the corresponding hook member (16) in the 
upper part of the support member (3) in the position of 
the handle pivoted inwards to the support member and is 

25 disengageable therefrom by pivoting the handle away from 
the support member for locking the gripping member in the 
engaging position and for release thereof. 

12. A device as claimed in claim 11, charac- 
terised in that the handle (14) carries a key- 

30 operated lock which is insertable into the lever (4) and 
adapted to lock the toggle joint in the folded state, the 
clamping position of the device. 
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